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Description 

[0001] The present invention relates to a method of in-mold cxjating. comprising steps of forming a molded product 
by molding a synthetic resin molding material in a mold according to an injection molding method, an injection compres- 
5 sion molding method or an injection press molding method, and injecting a coating material into the mold to coat a sur- 
face of the molded product with the coating material. 

[0002] Methods of in-mold coating have been utilized in order to improve the quality of a surface of molded products 
and to shorten a coating process. In particular, with respect to automobiles required to have appearance and quality at 
a high level, such methods have been widely applied to exterior plates and exterior parts of automobiles. 
10 [0003] Such methods have been disclosed in USP 4076788. USP 4081578, USP 4331735, USP 4366109, USP 
4668460. JP-A-5301251. JP-A-5318527 and JP-A-8142119 for example. 

[0004] Although these publications refer to a clamping pressure and separation of mold halves with respect to injec- 
tion of a coating material into between a surface of the mold and a surface of a molded product after having molded a 
synthetic resin molding material in the mold, the publications pay little attention to the clamping pressure after injection 

IS of the coating material, and the clamping pressure has been constant. A thick-walled portion such as a rib and a boss 
of the molded product is compressed by the clamping pressure after injection of the coating material, that is to say, by 
a pressure applied to the injected coating material. As a result, the coating material becomes thicker on such a thick- 
walled portion, and the coating material is cured in such a state. After that, the clamping pressure is released, and the 
coated molded product is removed out of the mold. The present inventors have found that, at the time of releasing the 

20 clamping pressure, the rib or the boss compressed by the coating material Is likely to return to its original form by a 
spring back phenomenon to provide a rise as a defect on appearance. The inventors have verified that such a phenom- 
enon is apt to occur in particular when the clamping pressure after injection of the coating material is high though the 
phenomenon is also affected by a degree of curing (solidification) or ease in elastic compression of the molded resin 
material on injection of the coating material. 

25 [0005] It is an object of the present invention to provide a method of in-moid coating capable of preventing the rising 
phenomenon of a thick-walled portion of a molded product (the hump phenomenon) from occurring when a surface of 
the molded product is coated with a coating material in a mold after having molded a synthetic resin molding material 
in the mold according to an injection molding method, an injection compression molding method or an injection press 
molding method, and ensuring that the molded product thus coated has high quality, considering the circumstances 

30 Stated earlier. 

[0006] The present invention provides a method of in-mold coating, comprising steps of forming a molded product by 
applying a clamping pressure to a mold including a fixed mold half and a movable mold half to mold a synthetic resin 
molding material in the mold according to an injection molding method, an injection compression molding method or an 
injection press molding method, then reducing the clamping pressure or parting the fixed mold half and the movable 
35 mold hajf ; injecting a coating material Into between an inner surface of the niold and a surface of the molded product in 
the mold; and coating tfie surface of the molded product with the coating material, clamping the mold again; wherein 

(1) the coating material is injected in such a state that the molded product has cured or solidified to such an extent 
that the surface of the molded product can withstand an injection pressure and a flow pressure of the coating mate- 

40 rial; and 

(2) the clamping of the mold after injection of the coating material is carried out under certain multistagewise vari- 
able clamping pressures with certain clamping pressure transitional periods of time. 

[0007] Examples of the synthetic resin molding material used in the present Invention are thermosetting synthetic 
45 resin material such as SMC (Sheet Molding Compound) and BMC (Bulk Molding Compound) as fiber reinforced plastic 
containing a thermosetting resin such as unsaturated polyester resin as a matrix, a thermoplastic synthetic resin mate- 
rial such as polyethylene, polypropylene, acrylonitrile-butadiene-styrene copolymer, polycarbonate, poiyamide, polyeth- 
ylene terephthalate, polybutylene terephthalate and modified polyphenylene ether, alloy materials thereof, and the ones 
having fibers or scale-shaped fillers mixed. 
50 [0008] As the coating material used in the present Invention, various kinds of known coating materials for in-mold 
coating can be used. Typical examples of the coating material used in the present invention are ones disclosed In JP- 
A-5436369. JP-A-54139962. JP-A-556551 1 . JP-A-57140. JP-A-60212467. J P-A-60221 437. JP-A-1229605. JP-A- 
570712. JP-A-5148375. JP-A-6107750 and JP-A-81 13761 for example. 

[0009] A particulariy preferred example Is a coating material which conrprises a vehicle component comprising 20-70 
55 wt% of an oligomer having at least two (meth)acryfate groups such as urethane acrylate oligomer and epoxy acrylate 
oligomer, or Its resin or an unsaturated polyester resin thereof, and 80-30 wt% of an ethylenic unsaturated monomer 
copolymerizable therewith such as methyl(meth)acrylate. ethyi(meth)acrylate. propyl(meth)acrylate, butyl(meth)acr- 
ylate. 2-ethyl hexyl(meth)acrylate, (meth)acryllc acid, vinyl acetate and styrene; pigment; a polymerization initiator and 
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also applicable. 

[001 01 In the drawings: ^ ^. ^ 

the present invention: and ,m^.newte variable clamping pressures, clamping pressure transi- 

^aooaratus and reference numeral 2 designates amovable P «e ^^^^ each other. The movable 
Ti^e^KSy provided with a fixed mold half 3 arxi a ^'T^l^'^^^^^^r^ the movable mold half 4 provide 
pStr2 is ad^^n' c'ed and withdrawn by -'-g"^tefif A^^^^^^^^ -Serial in a maHed or softened 

= 6 in a certain shape at engaged portions therwt. '^fy^ material cures or solidifies therein. When the 
^t^^fe'lniLcted and filled in the cavity and thTtX^^^^^^ ''^^'^ TV:! 

^^t^n^ertomo«tHesyntheticre.nmoldingr.a^^^^^^^ 
S Jto dose the mold (thefixed mold h^^^^ 

the^^S The ciamping pressure is r«,u^ to --:-|<J 8. During such Process, the supply 

^^^^ 

JaS eaiuer is used. « is requited that Iniecwn ol '^.f"*^ "~ _ main agent and the curing aaem) 

STaSents for the coating material to the mixing head^^^^ 
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are not limited to these methods. 

[0020] When the coating material is injected, a liquid main agent containing resin of a constituent agent tor the coating 
matenal as a mam component, and a Uquid curing agent for curing the main agent are. respectively, subjected to tem- 
perature control in stonng tanks 39 and 40 for the constituent agents, the liquid main agent and the liquid curing agent 
are pressurized at 50 - 200 bars by the hydraulic cylinders 36 and 37 in the metering cylindere 32 and 33. and the Ifauid 
mam agent and the liquid curing agent are jetted through the confronting nozzles in the mixing head 31 to be mixed due 

wal^o fit's moi^ikw r''^^ *'?^''"^ "^^^ '"to between the inner 

Z 3 and the surface of the molded product by the piston 30 which works as a shut-off pin as 

well. When tfie coating material is prepared by mixing mutually reactive constituent agents immediately prior to injection 
as explained, the coating material has good fluidity on injection and is prevented from clogging since the coating mate- 
tiauZTt °' '^'^'^^ °* a coa«"9 material prepared by preliminary mixing 

[0021] After the coating material has been injected, the clamping cylinder 5 is activated to clamp the mold accom- 
plishing coating on the surface of the molded jaroduct in the moid, u. c»w«m 
[0022] In according with the present invention, the clamping speed and the clamping pressure of the damping cylin- 
der 5 after injection of the coating material are controlled by a proper controlling system to carry out the clamping proc- 
ess under different clamping pressures and different clamping speeds in a three-stage pattern as shown in Figure 3 for 
instance, curing the coating material. -yui c o lur 

[0023] Although such proper clamping pressures and speeds (that is to say. proper clamping pressure transitional 
periods of time and proper clamping pressure maintaining periods of time) are slightly variable depending on the size 
and the shape of the cavity 6 or the kind of the coating material, it is preferable that the following conditions be met from 
the viewpoint that the rib or the boss is prevented from humping and the coated molded product has good quality: 

INITIAL STAGE 

'!^^'^'®If^® i*^* clamping pressure in an initial stage is 10 - 100 kgf/cm^ with respect to a projected area 
of the molded produrt. It is preferable that the clamping pressure transitional period of time in the initial stage is 0 5 - 
10 sec. and that the clamping pressure maintaining period of time in the initial stage is 0.5 - 20 sec When the clanm'ina 
pr^re is lower than the range stated above, a uniform coating film is difficult to be formed on the entire surface of the 
molded product, and adhesion is apt to degrade. Conversely, when the clamping pressure is higher than the range the 
humping prevention effect is apt to degrade. ^ 
[0025] When the clamping pressure transitional period of time is shorter than the range stated above bubbles are aot 
to go into the coating matenal. and separation of pigment is apt to occur. Conversely, when the clamping pressure tran- 

fnr^cf "^a"?^ 1*'''"? '■^"S^- "^"^"^ ^ so on are apt to be formed on the coating film. 

[0026] When the clamping pressure maintaining period of time is shorter than the range stated above the adhesion 
of coating film is apt to degrade. Conversely, when the clamping pressure maintaining period of time Is l^ger than the 
range, the humping prevention effect is apt to degrade. ^ 

INTERMEDIATE STAGE 

[0027] It is preferable that the clamping pressure in an intermediate stage is 20 - 80% of thatin the initial stage that 
the damping pressure transitional period of time in the intermediate stage Is 0.1 - 5 sec. and that the clamping pre^ure 
maintaining period of time in the intermediate stage is 0.5 -20 sec. a h 

10028] When me clamping pressure is lower than the range stated above, bubbles are apt to be taken into the coating 
ft m due to reaction to an extended pressure difference between the initial stage and the intermediate stage and wrin- 
kles are also apt to be formed on the coating film. Conversely, when the damping pressure is higher than the range the 
humping prevention effect is apt to degrade. 

[0029] When the damping pressure transitional period of time is shorter than the range stated above bubbles are apt 
to be taken into the coatng film. Conversely, when the damping pressure transftional period of time is longer than the 
range, winkles are apt to be formed on the coating film. » u« 

[0030] When the damping pressure maintaining period of time is shorter than the range stated above the adhesicn 
of the coating film is apt to degrade. ' 

FINAL STAGE 

S'®'""'"^ "^^ °^ ^"^^ conditions as those on the intermediate stage in a final stage 

'! P?^^^^^ ^ clamping pressure in the final stage is lower than that in the initial stage and 
40 - 200% of that in the intermediate stage, that the damping pressure transitional period of time in the final stage Is 
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n 1 5 sec and that the damping pressure maintaining period of time in the final stage is not less than 1 sec Although 

K^rS^^u'e 4l»on»l period o. «m. and «>e ctemplno p-essur, maWalnino penod o. have 

NOW. the present invention will be lurther described in detail with reference to Examples. The scope of the 
present invention is not limited to these Examples. 

EXAMPLE 1 

the projected area of the "^^^^^T^^^ j„ ',33 ^_j/™2 ^.tt, respect to the projected area of the molded prod- 

?iSl7V:^'Sr^"t^'^"^^^ Of 1 .5 ^m was formed, which showed that the rib portion provided no uneven sur- 
face. 

COMPARATIVE EXAMPLE 1 

100421 The process until the injection of the coating material was carried out under 

STl After completion of the injection, the clamping pressure was increased to 21 ton (70 ^'''^^'^.^ !£™ 
ritl;i1!i~?similar molded product) in 2 sec. and the increased clamp.ng pressure was ma.nta«ed for 75 sec to 

'"e?si:gtmount of the rib portion on the moWed product thus coated was 20.0 .m. which showed that the 
rib portion provided a poor surface in terms of uniformity. 



s 



EXAMPLE 2 



S^eiSTt^-^iS Priure of 500 ton (500 kgf/cm^ with respect to a projected area of the molded product) was 
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applied to the mold. The resin was injected into the moid thus clamped for about 5 sec. The resin was cooted for about 
20 sec to be solidified to such an extent that a surtece of the molded product could withstand an injection piressure and 
a flow pressure of a coating material. 

[0045] After the clamping pressure was reduced to 1 0 ton (1 0 kgf/cm^ with respect to the projected area of the molded 
5 product) . the coating material B that contains urethane acrylate oligomer as a main component (see Table 1 ) was meas- 
ured to 1 0 cm^ by the metering cylinder 1 3. Then, the coating material was injected into the cavity 6 in about 4 sec. 
[0046] After completion of the injection, the clamping pressure was increased to 40 ton (40 kgf/cm^ with respect to 
the projected area of the molded product) in 5 sec, and the increased clamping pressure was maintained for 2 sec. 
Next, the clamping pressure was reduced to 20 ton (20 kgf/cm^ with respect to the projected area of the molded prod- 
10 uct) in 2 sec. and the reduced clamping pressure was maintained for 70 sec. curing the coating material. 

[0047] It was checked that the rising amount of the rib portion on the molded product thus coated was 1 .0 jim, which 
showed that the rib portion provided no uneven surface. 

/ EXAMPLES 

15 

[0046] A mold included a cavity to form a molded product made of a synthetic resin molding material, the cavity having 
a box type of 200 mm in length, 150 mm in width and 10 mm in height. The fixed moid half 3 was set at a temperature 
of 155*^0 and the movable mold half 4 was set at a temperature of IGO^'C. First, a molding material called BMC contain- 
ing unsaturated polyester resin as a matrix was injected into the mold to which a clamping pressure of 300 ton (1000 
20 kgf/cm^ with respect to a projected area of the molded product) was applied. The resin was cured for 60 sec. 

[0049] After the clamping pressure was reduced to 5 ton (1 7 kgf/cm^ with respect to the projected area of the molded 
product), the coating material C that contains urethane acrylate oligomer and epoxy acrylate oligomer as main compo- 
nents (see Table 1) was measured to 3 cm^ by the metering cylinder 13. Then, the coating material was injected into 
the cavity 6 in about 3 sec. 

25 [0050] After completion of the injection, the clamping pressure was increased to 21 ton (70 kgf/cm^ with respect to 
the projected area of the molded product) in 1 sec, and the increased clamping pressure was maintained for 6 sec. 
Next, the clamping pressure was reduced to 10 ton (33 kgf/cm^ with respect to the projected area of the molded prod- 
uct) in 1 sec, and the reduced clamping pressure was maintained for 5 sec. Then, the clamping pressure was increased 
to 15 ton (50 kgf/cm^ with respect to the projected area of the molded product) in 1 sec, and the increased clamping 

30 pressure was maintained for 50 sec. curing the coating material. 

[0051 ] It was checked that the rising amount of the rib portion on the molded product thus coated was 1 .5 ^m, which 
showed that the rib portion provided no uneven surface. 

EXAMPLE 4 

35 

[0052] The in-mold coating according to the present invention was applied to a mold which comprises a fixed mold 
half, a movable mold half and a cavity to form a molded product made of a synthetic resin molding material in a wheel 
cover form, the cavity having a configuration of 370 mm In diameter, and a rib portion of 1.8 mm in width and 50 mm in 
depth. As the mold temperature, the fixed mold half 3 was set at a temperature of 120°C and the movattie mold half 4 

40 was set at a temperature of 1 15*^0. First, modified polyphenylene ether resin was filled in the injection cylinder 7 and 
was heated to 250 - 270^*0 to be melted therein. A clamping pressure of 500 ton {500 kgf/cm^ with respect to a pro- 
jected area of the molded product) was applied to the mold. The resin was injected into the mold thus clamped for about 
5 sec. The resin was cooled for 30 sec to be solidified to such an extent that a surface of the molded product couki with- 
stand an injection pressure and a flow pressure of a coating material. 

45 [0053] After the fixed mold half and the movable mold half were parted by 0.5 mm, the coating material D that contains 
urethane acrylate oligomer as a main component (see Table 1) was measured to 10 cm^ by the metering cylinder 13. 
Then, the coating material was injected into the cavity 6 in about 2 sec. 

[0054] After completion of the injection, the clamping pressure was increased to 20 ton (20 kgf/cm^ with respect to 

the projected area of the molded product) in 8 sec. and the increased clamping pressure was maintained for 2 sec. 
so Next, the clamping pressure was reduced to 10 ton (1 0 kgf/cm^ with respect to the projected area of the molded prod- 
uct) in 2 sec, and the reduced clamping pressure was maintained for 5 sec. Then, the clamping pressure was increased 
to 15 ton (15 kgf/cm^ with respect to the projected area of the molded product) in 1 sec. and the increased damping 
pressure was maintained for 80 sec, curing the coating material. 

[0055] It was checked that the rising amount of the rib portion on the molded product thus coated was 1 .5 txm. which 
55 showed that the rib portion provided no uneven surface. 
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Table 1 



10 



15 



20 



25 



30 



noatina material (Parts by weight) 




Type of coating material 


A 


B 


C 


D 


Urethane acrylate oligomer (1) 
Urethane acrylate oligomer (2) 


10.0 


55.0 


16.0 

16.0 

22.0 
45.0 


54.0 


EpQxy acrylate oligomer 
1 ,6-Hexane diol diacrylate 
Styrene 

Titanium dioxide 


pn ri 

24.0 
45.0 


45.0 


36.0 
- 


Aluminum pigment (average parti- 
cle diameter . ou jim; 




3.0 




8.0 
0.8 


Aluminum pigment {average parti- 
cle diameter: 22 fim) 

Zinc stearate 


0.5 


1.0 


0.5 


TINUVIN 292 




1.0 






TINUVIN1130 
8% Cobalt octoate 
t-Butylperoxy benzoate 
t-Amylperoxy-2-ethyl hexanoate 


0.5 
0.5 
0.5 


0.5 
0.5 

0.5 


0.1 
1.5 


0.2 
0.2 
0.8 


Urethane acrylate oligomer (1): MW (Average Molecular weight) ^ 2,500 
Urethane acrylate oligomer (2): MW = 6,500 

Epoxy acrylate oligomer : MW = 540 .i*^ 
TINUVIN 292 TINUVIN 1130 : Ultraviolet radiation absoitoent. trademark of Chiba-Geigy Ltd. 



35 EXAMPLES 

ro0561 The in-mold coating according to the present invention was applied to a mold which includes a cavity taform 
Sed^r^u^made of a synthetic resin molding rriaterial in a box form, the cavity having a conf iguraton of 300 nu^^ 
fnTer^gtt 300 mm in width and 30 mm in height, and a boss portion of 6 mm in diameter and 8 mm depth_ As me 
mold temperature, the fixed mold half 3 and the movable mold half were set at a temp^ure of 70-C. Rrst. ABS r^«^ 
was fiS in me ir^jection cylinder 7 and was heated to 220 - 240-C to be melted therein. A cteriiping pressure of 550 

S me SThurcJa.^ for a£,ui 4 sec. The resin was cooled for 20 sec to be solidified to such an extent that a 
Zrtai of me molded product could wimstand an injection pressure and a flow pressure of a coa ing material. 

After me Clamping pressure was reduced to 5 ton. 10 cm^ of a composition as me coating matenal that was 
SedCri^^ng me Squid A containing polyester polyol as a main component and me liquid B containing polysocy- 
alSe 1 :T^lume rafio (see Table 2) in me mixing device shown in Figure 2 was injected Into between an inner sur- 
face of me fixed mold half and a suifece of me molded product in about 2 sec. 2 -^u 
^isl Afte^mpletion of me injection, the clamping pressure was increased to 81 ton (90 kgf/cm^ w.m respert to 
the projected area ^ me molded product) in 2 sec. and me increased clamping P^essurejas sec. 
flext the clanping pressure was reduced to 20 ton (22 UgVcm^ wim respect to me projected area of me molded prod- 
urtfin 2 teTa.^ me reduced clamping pressure was maintained for 10 sec. Then, me damping pressure was 
SJeli tSo ton (33 kgf/cm^ wim respect to me pmjected area of the molded product) in 1 sec. and me increased 
clamoina oressure was maintained for 60 sec. curing the coating matenal. 
iSTwS^ecked that the rising amourt of the boss portion on me mold«^ 

showed mat me boss portion provided no uneven surface. 
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COMPARATIVE EXAMPLE 2 

[0060] The process until the injection of the coating material was carried out under the same conditions as the Exam- 
pie 5 Next, the clamping pressure after the injection of the coating material was increased to 81 ton (90 kgf/cm with 
respect to a projected area of a similar molded product) in 2 sec. and the increased clamping pressure was maintained 

for 75 sec. . . ^ u- u 

[0061] It was checl<ed that the rising amount of the boss portion on the molded product thus coated was 45 jim, which 
showed that the boss portion provided a poor surface in terms of uniformity. 



Table 2 



Qdatinq material (Parts by weight) 




Liquid A 


Liquid B 


DESMOPHEN TPLS 2136 


40.00 




DESMOPHEN TPLS 2137 


27.00 




Dibutyl tin dilaurate 


0.06 




Titanium dioxide 


30.00 




2ELEC NE 


1.00 




TINUVIN 292 


1.00 




TINUViN 1130 


0.50 




DESMODUR TPLS 2098 




100.00 


• DESMOPHEN TPLS 2136. DESMOPHEN TPLS 2137: Polyester polyol (Trademark of Bayer 

AG) 

• ZELEC NE: Neutral phosphate-alcohol (Trademark of Du Pont) 

• DESMODUR TPLS 2098: Hexamethylene diisocyanate prepolymer (Trademark of Bayer AG) 



EXAMPLE 6 

[00621 The in-mold coating according to the present invention was applied to a mold which includes a cavity to form 
a molded product made of a synthetic resin molding material in a boc form, the cavity having a configuration of 300 mm 
in length 300 mm in width and 30 mm in height, and a boss portion of 6 mm in diameter and 8 mm in depth. As the 
mold ternperature, the fixed mold half 3 was set at a temperature of 1 20*»C and the movable mold half were set at a tem- 
perature of 115*»a First polyamide resin was filled in the injection cylinder 7 and was heated to 220 - 240*>G to be 
melted therein. A clamping pressure of 550 ton (610 kgf/cm^ with respect to a projected area of the molded product) 
was applied to the mold. The resin was injected Into the mold thus clamped for about 4 sec. The resin was cooled for 
1 0 sec to be solidified to such an extent that a surface of the molded product could withstand an injection pressure and 
a flow pressure of a coating material. ' . ^ ^ 

[0063] After the clamping pressure was reduced to 5 ton (5 kgf/cm^ with respect to the projected area of the molded 
product) . 1 0 cm^ of a composition as the coating material that was prepared by mixing the liquid C containing urethane 
acrylate oligomer and curing accelerator as main components and the liquid D containing urethane acrylate oligomer 
and peroxide as main components with 1 :1 volume ratio (see Table 3) was injected into between an Inner surface of the 
fixed mold half and a surface of the molded product in about 2 sec. 

[00641 After completion of the injection, the clamping pressure was increased to 63 ton (70 kgf/cm*^ with respect to 
the projected area of the molded product) in 5 sec. and the increased clamping pressure was maintained for 5 sec. 
Next the clamping pressure was reduced to 30 ton (33 kgf/cm^ with respect to the projected area of the molded prod- 
uct) in 1 sec and the reduced clamping pressure was maintained for 20 sec. Then, the clamping pressure was further 
reduced to 20 ton (22 kgf/cm^ with respect to the projected area of the molded product) in 1 sec. and the increased 
clamping pressure was maintained for 60 sec. curing the coating material. 

[0065] It was checked that the rising amount of the boss portion on the molded product thus coated was 1 .0 which 
showed that the boss portion provided no uneven surface. 
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Tables 



10 



15 



no^t'inq material (Parts by weight) 




Liquid C 


Liquid D 


Urethane acrylate oligomer 


33.0 


33.0 


Tripropyleneglycol diacrylate 


27.0 


27.0 


Titanium dioxide 


27.0 


27.0 


Zinc stearate 


0.6 


0.6 


8 wt% Cobalt octoate 


1.0 




Butyl hydroxy toluene 




0.3 


t-AmyIperoxy-2-ethyl hexanoate 




1.0 


• Urethane acrylate oligomer: MW = 2,500 
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A method of in-mold coating, comprising steps of forming a molded product by ^PP'y'^S ^. <='^P;^9 P'^^^f *° J 
mold including a fixed mold half and a movable mold half to mold a synthebc resm '™>'d'n9 material^ the mdd 
According to an Injection molding method, an injecUon compression molding method or anj"ject.on p ess molding 
meThS ?hen reducing the clamping pressure or parting the fixed mold half and the "jovable moU ha^f: mjertjng a 
m^rial into between an inner surface of the mold and a surface of the molded produrt .n ttie mold: and 
coating the surface of the molded product with the coating material, clamping the mold again: wherein 

(1) the coating material is injected in such a state that the molded product has cured or f to^^"^';'^" 
extent that the surface of the molded product can withstand an injection pressure and a flow pressure of the 

S'ttl'e cS'-S' ofThe mold after injection of the coating material is canied out under certain muKistagewise 
variable clamping pressures with certain clamping pressure transitional periods of time. 

A method of in-mdd coating accpiding to Claim 1 . wherein the mold has a shear edge structure. 

A method of in-mold coating according to Claim 1 . wherein the certain multistagewise variable clamping pressur^ 
an™hecertSi clamping pressure transitional periods of time are determined so that a damping pressure |S 10 
ScS 1?0 K^/S& wiSi respect to a projected area of the molded product, a clamping pressure ^ansitona 
pSSof time is 0.5 sec - 1 0 sec and a clamping pressure maintaining period of time is 0.5 sec - 20 sec in ^ inrtia^ 
S« Sat a Clamping pressure is 20% - 80 % of that in the Initial stage, a clamping pre^ure transrtional penodjrf 
te 0 1 sec ■ 5 s«: and a clamping pressure maintaining period of time is 0.5 sec - 20 sec in an l^ermed a^e 
S/^ttetaclampngpre8surSisl.w.erthanthatintheiniti^ 
Sge! SrSiVeiu?e t«nsWonal period Of time 
of time is not less than 1 sec in a final stage. 

A method of in-mold coating according to Claim 2. wherein the certain multistagewise variable clamping pressur^ 
andthe certain clamping pressure transitional periods of time are determined so that a clamping pressure is 10 
Sen? lbo Kgf/CfS^ with respect to a projected area of the molded product, a clamping pressure ^ansitona 
pSf time is as sec - 1 0 sec and a damping pressure maintaining period of time is 0.5 sec - 20 sec in ^^rtia^ 
^gV ttiat a damping pressure is 20% - 80 % of that in the initial stage, a damping pressure transrtional penod ^ 
S fe 0 1 Lc - 5 s«. and a clamping pressure maintaining period of time is 0.5 sec - 20 sec in an 'rtermedia^e 
Sge and a clamping pressure is lower than that in the initial stage and 40% - 200% of that in the intermediate 
SSrdarSingpreiuTe transitional period of time is0.1sec-5secandacl^^^ 

of time is not less than 1 sec in a final stage. 

A method of in-mold coating according to Claim 1. wherein there is provided a mixer, the coating material is pre- 
parSby mixing not less than two kinds of constituent agents in the mixer immediately prior to injection of the coat- 
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ing material, and the coating material thus prepared is injected into between the inner surlace of the mold and the 
surface of the molded product. 

A method of in-mold coating according to Claim 2, wherein there is provided a mixer, the coating material is pre- 
pared by mixing not less than two kinds of constituent agents in the mixer immediately prior to injection of the coat- 
ing material, and the coating material thus prepared is injected into between the inner surface of the mold and the 
surface of the molded product. 

A method of in-mold coating according to Claim 3. wherein there is provided a mixer, the coating material is pre- 
pared by mixing not less than tw6 kinds of constituent agents in the mixer immediately prior to Injection of the coat- 
ing material, and the coating material thus prepared Is injected into between the inner surface of the mold and the 
surface of the molded product. 
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FIG. 3 




PERIOD OF TIME 



(i) CLAMPING PRESSURE TRANSITIONAL PERIOD OF TIME 
IN INITIAL STAGE 

(ii) CLAMPING PRESSURE MAINTAINING PERIOD OF TIME 
IN INITIAL STAGE 

(iii) CLAMPING PRESSURE TRANSITIONAL PERIOD OF TIME 
IN INTERMEDIATE STAGE 

(iv) CLAMPING PRESSURE MAINTAINING PERIOD OF TIME 
IN INTERMEDIATE STAGE 

(v) CLAMPING PRESSURE TRANSITIONAL PERIOD OF TIME- 
IN FINAL STAGE 

(Vi) CLAMPING PRESSURE MAINTAINING PERIOD OF TIME 
IN FINAL STAGE 
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(54) Method of ir)-moid coating 

(57) A method of in-mold coating, comprising steps 
of forming a molded product by applying a clamping 
pressure to a mold to mold a synthetic resin molding 
material in the mold according to an injection molding 
method, an injedion compression molding method or 
an injection press molding method, then coating a sur- 
face of the molded product with a coating material in the 
mold, wherein the coating material is injected in such a 
state that the molded product has cured or solidified to 
sOch an extent that the surface of the molded product 
can withstand an injection pressure and a flow pressure 
of the coating material, and the clamping of the mold 
after injection of the coating material is earned out 
under certain multistagewise variable clamping pres- 
sures with certain clamping pressure transitional peri- 
ods of time. 
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